A new endoscopic technique to close big nasal septal perforations: Prospective evaluation of the double meat hook technique in 19 consecutive cases 1 
| INTRODUCTION
A nasal septum perforation is a defect in three distinct contiguous layers, composed of both right and left septal mucoperichondrial flaps and the intermediate cartilage. 1 The interruption of the structural integrity of the septum disrupts lamellar nasal airflow. Subsequently, patients can present with a spectrum of complaints such as nasal obstruction, crusting, recurrent epistaxis, Saddle nose deformities and whistling.
A septum perforation never closes spontaneously. Management of symptomatic patients initially has to be conservative with regular nasal irrigation and emollients. 2 A silicone septal obturator is an alternative conservative option but this non-physiological device can cause irritation and nasal obstruction. When conservative treatment is not helpful, there is a definite indication for surgical treatment. 3, 4 Surgical treatment involves either closure or enlargement of the perforation. The latter technique is not popular. Surgical repair of big septum perforations (defined as a diameter of 2 to 4 centimetres) is a challenging procedure, which is reflected by a modest success range of 30% to 70% reported in the literature. [2] [3] [4] [5] [6] Presently, no single surgical closure technique is considered a gold standard. The majority of surgeons prefer a three-layer repair with tension-free closure of both mucoperichondrial flaps and interposition of an autologous graft.
The technique described in this study is different from existing techniques to close a big septum perforation. The technique is endoscopically guided and based exclusively on the use of extended mucosal flaps from the nose, elevated through a new type of incision called the double meat hook. The perforation is closed margin-to-margin and tension-free without the need for deeper mucosal incisions as seen in rotation and advancement flaps.
The technique hereby delivers a physiological end result with minor morbidity.
| METHODS

| Ethical considerations
All patients provided informed consent before commencing treatment, and information was stored in a secure location with anonymous evaluation of results.
| Patient characteristics
Between 2010 and 2015, 19 consecutive patients with a big symptomatic septum perforation were treated with the double meat hook technique by the first author of this study (HD). Patients were followed for at least 1 year. The majority of patients were male (N = 12; 63.2%) with a mean age of 51.5 years (range 26-77).
Causes for the perforations were as follows: cocaine abuse (N = 8;
42.1%), idiopathic (N = 6; 31.6%), post-septum correction (N = 4;
21.0%) and post-traumatic (N = 1; 5.3%) ( Table 1 ).
The size of the perforation was measured in two dimensions using an extra fine blunt tip probe. For anterior to posterior diameter measurement, the probe was marked with the tip placed against the posterior border of the perforation and marked again with the tip placed at the anterior border. The distance between the two markings gave an accurate measurement of the perforation diameter.
A second diameter was measured from the posterior-superior border to anterior-inferior border. A perforation diameter between 2 and 4 centimetre was considered a big perforation.
| Surgical technique
Tension-free closure of a big septum perforation is surgically challenging because the amount of mucosa in the nasal cavity is limited. • The double meat hook technique is a new endoscopically assisted technique that delivers excellent visualisation and control of mucosal flap elevation, extension and suturing.
• Mucosa from the nasal floor, lateral nasal wall and inferior turbinate bone are valuable donor site extensions.
• There is no need for additional incisions into the nasal septal mucosa to perform a tension-free closure. Preservation of the structural integrity and blood supply of the mucosal flaps possibly contributes to a high closure rate and delivers a physiological result.
After the flaps are mobilised, the next step is to create a tensionfree, margin-to-margin closure of the perforation. For this purpose, a 5/0 prolene suture in continuous fashion is used. First a knotted loop is made at the end of the thread. Then, the needle is inserted after its first pass through the mucosa at the most posterior part of the perforation ( Figure 2 ). Then, it becomes possible to perform posterior to anterior continuous suturing until the defect is closed.
After closing the perforation, it is advisable to place an interposition graft between the repaired mucous membrane. The interposition graft can be either residual crushed septum cartilage, perpendicular plate bone, conchal cartilage or (homologous) temporalis fascia. To support and protect the repaired septum, a silicone splint is placed on both sides of the septum and fixed with 4/0 ethilon mattress sutures.
The splints are removed after 6 weeks. A light nasal dressing is placed in the internal nasal valve area and removed by the patient after 24 hours.
Elevation of mucosa from the nasal floor and lateral nasal wall results in a large dead space between the bone and raised mucosal flaps ( Figure 1C ). This dead space gradually resolves by itself within the first 6 weeks following surgery ( Figure 3 and Table 2 Special attention is directed towards the substantial residual dead space between the nasal floor and elevated mucosa. Intuitively this defect seems problematic if left untreated. However, as shown in Figure 3 and Table 2 , the dead space gradually resolves over time.
In most cases, the nasal floor was properly covered after 2 weeks.
Post-operative bleeding from the dead space was reported in one of our first patients. Since then, this adverse event is avoided by filling the dead space with Surgicel.
Based on our results, we feel confident to advise the consideration of the double meat hook technique to close a septum perforation 2 to 4 cm in size.
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The authors have nothing to disclose. further assessment when a suspicion of cancer is raised in the primary care setting. In England, the referral criteria are based on the NICE recommendations for symptoms associated with HNC. 2 A different combination of symptoms is described in the Scottish cancer referral guidelines. 3 There is currently no unified referral pro forma across the different UK cancer networks.
The current guidelines have been refined several times over the past two decades. The aim was to improve the detection rate of HNC, expedite patients' journey from the first attendance in general practice (GP) to the specialist clinic and commence appropriate treatment based on diagnosis. 4 Nevertheless, a high number of inappropriate referrals have been reported. This has led to a low HNC detection rate and heavily overbooked clinics. The current recommendations for referral are consensus-based, and thus of low-level evidence. 5 To refine the referral guidelines, a retrospective cohort study was undertaken to examine the symptoms related to HNC. A risk calculator was generated from this study using a combination of symptoms that had a statistically significant higher predictive value when compared to the NICE recommendations. 6 The list of significant symptoms is presented in Table 1 . The suggested combination of symptoms has a good predictive power, but the risk calculator
has not yet been externally validated. The aim of this study was to validate the HNC risk calculator using a Scottish cohort of patients urgently referred with suspected HNC.
| MATERIALS AND METHODS
This was a retrospective study conducted at the ENT department of Greater Glasgow and Clyde NHS Health Board. All patients referred and seen with an urgent suspicion of HNC between June 2015 and May 2016 were included in the study. Information was collected on patients' demographics, presenting symptoms and diagnosis. Caldicott Guardian approval was obtained from the hospital's governance department prior to data collection.
Head and neck cancer probability for each individual patient was calculated using the symptoms on the published HNC risk calculator.
Patient's age and gender were also significant predictors of HNC and were included in the calculator matrix. 6 The sensitivity, specificity and c-statistic of the calculator based on the Scottish cohort of patients are presented and compared to the previously published data set. The same probability cut-off was applied, set at 0.08. 6 Chisquare test and independent t test were performed for univariate assessment of association for categorical and continuous variables, respectively. The statistical analysis was performed using the IBM SPSS Version 20.0. Armonk, NY: IBM Corp.
